






































































? ? ? ?























































































































































































































































???? ???? ???? ?????
???? ???? ???? ?????
???? ???? ???? ?????
???? ???? ???? ?????
???? ???? ???? ????
???? ???? ???? ????
???? ???? ???? ????
???? ???? ???? ?????
???? ???? ???? ?????
???? ???? ???? ?????
???? ???? ???? ???









???? ???? ???? ???
???? ???? ???? ???
???? ???? ???? ???
???? ???? ???? ????
???? ???? ???? ????
???? ???? ???? ???
???? ???? ???? ????
???? ???? ???? ????
???? ???? ???? ??
???? ???? ???? ????
???? ???? ???? ????
?????????????????????????
?????



































???? Gilboa and Schmeidler?????????
?????????????????????
???? G ???? f(x)??????? 















































































? ? ??? ? ? ? ??Ghirardato???????
























???????? Q   q Y0; 1q 1  ???
?????????????????q ???
????????????????????Y0
???????? 0Y0 1( )???????
?????????u ()??????????
?????????????????????











pA pu Y0( ) 1 p  u 1( ) 1  ( )max
pA pu Y0( ) 1 p  u 1( ) 
?????????????????????














???????????? Q  qY0; 1 q1  
????????? P  pY0; 1 p1  ??
???????????KL????Kullback−
Leibler divergence?????
R P Q  p ln p
q
 1 p  ln 1 p
1 q
R P Q  0




?? Q ????????? P ???????
????????????????????
??????????????????






pP ;R (PQ )	






pu Y0( )(1 p )u (1)R (P Q ) 
??? θ??p ?????????????
? ? ? ? ? ? ? ? ? ? ? ????
pu Y0( )(1 p )u Y1( )? p ????????















pu Y0( )(1 p )u (1) R (P Q ) 
?????????????????????
?????
?? Ghirardato et al.??????
?? P ? Q ???????????? P ???????






H (X ) p log p  (1 p ) log(1 p )
?????????????p??? ???????
???????????????
?? ? p ????ln 1 p1 q p u (1) u Y0( ) 
???????????????????????
????????????? 1?????? Q ?
??????????? Q ???????????
P ??????????????????




u 1( )u Y0    1 1
?????????????UMMEU ???
??????? p ??? p ????????
?
UMMEU pu Y0( ) 1p  u 1( ) 











????????????R  q u 1( )u Y0( ) 
u 11r	 
A   p  1( )p u 1( )u Y0( ) 
u 11r	 





1r q u 1( )u Y0( ) A  1
1r  p  1( )p u 1( )u Y0( ) q u 1( )u Y0( ) 
??????????????A ?????






































































Bantwal, V. J., and H. C. Kunreuther (2000), “A Cat
Bond Premium Puzzle?”, The J. of Psychology
and Financial Markets, 1
Bossaerts, P., P. Ghirardato, S. Guarnaschelli and
W. Zame (2006), “Ambiguity and Asset Prices:
An Experimental Perspective”, mimeo.
Cummins, J. D. (2006), “Should the Government
Provide Insurance for Catastrophes?”, Federal
Reserve Bank of St. Louis Review, 88−4
Doherty, N. (1997), “Financial Innovation for
Financing and Hedging Catastrophe Risk”,
presented at ASTIN
Froot, K. A. and S. Posner (2002),?The Pricing of
Event Risks with Parameter Uncertainty.” The
Geneva Papers on Risk and Insurance Theory,
27−2
Gagliardini, P., P. Porchia and F. Trojani (2005),
“Ambiguity Aversion, Bond Pricing and the
Non− robustness of Some Affine Term
Structures”, mimeo.
Ghirardato, P. (2002), “Defining Ambiguity and
Ambiguity Attitude”,
Ghirardato, P., F. Maccheroni and M. Marinacci
( 2004 ) , “ Differentiating Ambiguity and
Ambiguity Attitude”, J. of Economic Theory, 118
Ghirardato, P., F. Maccheroni, M. Marinacci and M.
Siniscalchi (2003), “A Subjective Spin on
Roulette Wheels”, Econometrica, 71
Gollier, C. (2006), “Does Ambiguity Aversion
Reinforce Risk Aversion? Applications to
Portfolio Choices and Asset Prices”, mimeo.
Hansen, L. P. and T. J. Sargent (2001),“Robust
Control and Model Uncertainty”, American Econ.
Rev., 91
Hansen, L. P. and T. J. Sargent (2007), Robustness,
Princeton Univ. Press
Heath, C. and A. Tversky (1991), “Preference and
Belief: Ambiguity and Competence in Choice
under Uncertainty”, J. of Risk and Uncertainty, 4
Hogarth, R. M. (2002), “Insurance and Safety After






? 186 ? Vol.57 No.4? ? ? ? ? ? ?
?htm
Hogarth, R. M., and H. Kunreuther (1992a), “How
Does Ambiguity Affect Insurance Decision?”,
Contributions to insurance economics, Kluwer
Academic Publishers
Hogarth, R. M., and H. Kunreuther (1992b),
“Pricing Insurance and Warranties: Ambiguity
and Correlated Risks”, The Geneva Papers on
Risk and Insurance Theory, 17−1
Jafee, D. and T. Russell (2003), “Markets under
Stress: The Case of Extreme Event Insurance”,
Economics for an Imperfect World: Essays in
Honor of Joseph E. Stiglitz, MIT Press
Kleindorfer, P. and H. C. Kureuther (1999)
“Complimentary Roles of Mitigation and
Insurance in Managing Catastrophic Risks”, Risk
Analysis, 19
Kunreuther, H. C. (2006), “Has the Time Come for
Comprehensive Natural Disaster Insurance?”, On
Risk and Disaster: Lessons from Hurricane









































??Emergency Disasters Data Base?EM−
DAT?HP: http://www.em−dat.net/
????? 2008 ? 187 ?????????????????????
?On the Catastrophe Risk Premium Puzzle
Tomoko Yotsuzuka
This paper selectively reviews recent developments in catastrophic risk finance and surveys related
empirical studies in the US and Japan. While the market for catastrophe bonds (CAT bonds) has
grown in recent years as an alternative to catastrophe reinsurance, CAT bonds are generally thought to
be underpriced (and their risks are overpriced), a phenomenon called “CAT bond premium puzzle”.
We examine various potential sources of this “puzzle”.
Much of literature in economics and finance assumes that individual agents obey the Savage
axioms. However, we cannot analyze such rare events as catastrophic risk (Knightian uncertainty)
within models of expected utility if individual agents display aversion to ambiguity as well as to risk.
The objective of this paper is to provide a testable form of a return premium required by investors, by
decomposing the premium into a risk premium and an “ambiguity premium”. A particular class of
non−expected utility, called α−maxmin expected utility (Ghirardato et al.), provides the framework
for doing so.
This framework allows us to examine such phenomena as optimism and pessimism observed in
individual agents’ insurance and mitigation behavior. This paper also emphasizes the role of insurance
design in mitigating actual losses from future earthquakes.
JEL Classification: D81, G12, G22
Keywords: catastrophic risk, CAT bond, ambiguity aversion, α−MMEU
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